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ABSTRACT/EXTRAC:—-(U) GP~0- ABSTRACT. NEW METHODS 0OF DIAGNOSTIC
INVESTIGATIONS AND INTUSATIONAL NARCOSIS IN PULMOMARY TUBERCULJSIS ARFE
BEING WORKED QUT AMO INTROOQUCED IN THE PHTHIOSURGICAL SECTIOM QF THE
DISTRICT HOSPITAL OF THE LENIMGRAD MILITARY DISTRICT. INCREASING THE
PERIOD OF TREATMENT OF PATIENTS WITH TUBERCULOSIS WITH ANTIBACTERIAL
PREPARATIONS HAS COMSIDERABLY REDUCED THE FREQUEMCY OF POSTOPERATIVE
COMPLICATIONS AND HAS LED TO A RE EXAMINATION OF THE INDICATIUONS FGR
VARTOUS TYPES OF OPERATIVE INTERVENTIONS. THE CLASE COMNECTION OF THE
HOSPITAL WITH THE CLINIC OF HOSPITAL SURGERY OF THE MILITARY MEDICAL
ACADEMY IMENI S. M, KOROV AND THE SURGICAL DIVISION OF THE LENINGRAD
TUBERCULOSIS INSTITUTE HAVE CONTRIBUTED TO THE SUCCESSES ACHIEVED IN THE
SURGICAL TREATMENT QOF PATIEMTS WITH TUBERCULQOSIS. IN 1964-1966 LUNG
RESECTIONS WERE PERFORMED ON 27PERCENT OF THE PATIENTS ADMITTED FOUR
CAVERNOUS FORMS OF TUBERCULGSIS, AND ON THE #HOLE AMOUNTED TO S59PERCENT
OF ALL PHTHISIOSURGICAL INTERVENTIONS. WITH THE [NTRODUCTION OF THAT
OPERATION INTO PRACTICE,s ESPECTALLY 0OF SO CALLED ECONOMICAL RESECTION
(SEGHENRTECTOMY, AND WEDGE SHAPED AND PLANE RESECTIONMNS), THE INDICATIONS
FOR ARTIFICTAL PNEUMOTHORAX AND EXTRAPLEURAL PEEUMOLYSIS HAVE BEEN
GREATLY CONTRACTED, AND SUCH INTERVENTIONS AS EXTRAPLEURAL FILLING,
OLEOTHORAX, AND THORACCPLASTIC SURGERY HAVE BEEN GIVEN UP ALTOGETHER,
PNEUMOTHORAX HAS BEGUN TO DE APPLIED ONLY ON PATIENTS FOR WHOM PULMOINARY
RESECTION IS COUNTERINDICATED. THE FIRST RESECTION OF THE UPPER LIBE
OF THE RIGHT LUNG FOR CAVEANNUS TUBERCULGSIS WAS PERFORMED IN 1953,
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%ﬂ KOXDRAT'EVA, I. D., end MIRUTENKO, V. I., Institute of Physiology
and C of Biophysics, Kiev University .

"Effect of a Constant Hagnetic Field on the Membrane Potential of Heural
Cells in Ganglia Isolated From the Mollusk Planorbis corneus"

Kiev, Fiziologichnyy Zhurnal, Vol 17, No 6, Nov/Dec 71, pp 760~764

Abstract: Results of experiments conducted to determine the effect of con~
stant magnetic fields (CNF) with intensities of 130, 600, 1,300, and 1,800 H

on the nembrane potentiazl (MP) of neural cells in ganglia isolzted from the
mollusk Planorbis corneus are presented in the article. The CHF wexe formed

by passing a direct current through an electromagnet, The ring-shaped isolated
ganglion consisting of six pairs of gymmetric and one pair of nonsymmetyric
ganglia was suspended between the two poles of the electromagnet in a special
chamber through which a solution standard for this type of mollusks was flowing,
Kleroelectrodes filled with a 3 M solution of KCl were used to record the

HP of the cells, The data obtained revealed that S-hour exposure of the cells

to the action of the the CMF with intensities of 130, 600, 1,300 and 1,800 K
Toduces the HP of the cells respectively by 45, 40, 47 and 10,75 as compared
with controls. The changes in the P values, howsver, are not related to the
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BOGACH, P. G., et al., Fiziologichnyy Zhurnal, Vol 17, No 6, Nov/Dec 71,
pp 760-764

intensities of the CMF, or duration of thelr actlion, for the higher the
intensity of the CMF the greater the reduction rate of the ¥P even following
exposure for only & period of 4 hours to the action of the CMF. This is
manifested alsoc by the deep lrrsversible changes inthe nexve cells when the
CHF action is suspended for 3 hours. The assumption is that the biological
effect of CIF on the MP is due to the action of the fields on the frce radicals
of the active metabolite cells with the subsequent effect on the permeabllity
of the cellular membrane to the ions responsible for the generation of the P,
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BOGACH, P. G.

"Limbic and Hypothalamic Regulation of Digestive Tract Functions and Food
and Water Intake"

Kiev, Fiziologichniy Zhurnal, No 5, 1973, pp 608-616

Translation of abstract: The role of various nuclei and structures of the
limbic system and hypothalamus in regulating digestive tract functions and
food and water intake was studied in chronic experiments on dogs involving
electrostimulation and recording of the EEG. The method of selective de-
struction or creation of lesions was used to determine the participation of
nuclei of the amygdaloid complex, pyriform cortex, and globus pallidus. The
mechanisms by which stimulation of the various hypothalamic nuclei affected
gastric mobility and secretion and absorption of food and water were eluci-
dated. The role of the anterior cingulate gyrus in influencing these func-
tions of the digestive apparatus, the significance of different nuclei of
the amygdaloid complex and structures of the pyriform cortex im regulating
these functions, and the relation of the globus pallidus to drinking and
eating were established. A comparative analysis was made of the similarities
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BOGACH, P. G., Fiziologichniy Zhurnal, No 5, 1973, pp 608-616

between the various structures and nuclei of the limbic system and hypothala-
mus in their influence on the above autonomic functions. Possible mechanisms
of the different types of integrative activity of the hypothalamus under dif-
ferent conditions and needs of the organism are discussed.
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INVESTIGATION INTO SECONDARY PERISTALSIS IN VARIOUS PARTS

OF ESOPHAGUS IN DOG

Bogach, P, G.; Krasil'shchikov, K. B.:

Groysman, S. D.

gt ve 1=

From the Institute of Physiology, T. G. Shevchenks State University, Kiev

Iu spite of the different character of the motor reactions in v
agus to mechanical stimulation the frequency of tire second
of the dog esophagus was shown to be the same, viz. 8

arious parts of the esoph-
ary peristalsis in all parts
3--14 contractions a minute.

The frequency of the peristalsis in esophagus appears to be unchanged with the in-

crease of the stimulating baloon volume by 4 times (10— 40 ml.). Only
chanical stimulation of esophagus which evoked pain de
geal peristalsis. The excitability of esophagus to mech
to increase in distal direction.
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Sov1et Inventions Illustrated, Sectlon IT Electrical, Derwent,

! 241551 EXPANSION ATTACHMENT FOR A BUBBLE CHAMBER
PLACED IN A MAGNETIC FIELD is made faster ’/ 70

acting. Moving coil (1) made of superconductive
material is held by ring (2) which is coupled to
woving wall (5) of chamber (6) by means of bracket
(3) and tierod {4). The chamber is situated in the
magnetic field of coil (7). The working temperature
of the equipment is maintained by cryostat (8). Coil
(1) is influenced by the high radial leakage field
of coil (7) which results in a force acting on tierod
(4) .when current flows in coil (1). The correspondihd
change in the position of moving wall (5) brings
about a change of pressure and the expansfon of liquid
within chamber (6); simultaneously the potential
energy of gas in chaober (9) is increased. Resonant

d operation is achieved by the expanding system which
forms an electromechanical loop where the frequency
of oscillation corresponds to the frequency of
current in the moving coil.
12.4.68 as 1232169/26-25.Y . A.BOGACH et alfs NUCLEAR l
RES.INST.(8.9.69) Bul 14/18.4.69. Class 2lg. Int.ClL. 7\
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AAQ044290

AUTHORS: Bogach, V. A.; Grebimnik, V. G.: Zhukov, V. A.; Manych A.P.;
Rudin, Yu. I.; Selivanov, G. I.;

Ob"edinennyy Institut Yadernykh Issledovaniy
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2/2 028 UNCLASSIFIED PROCESSING DATE--04DECTO
CIRC ACCESSION NO--AP0136308
ABSTRACT/EXTRACT--(U) GP-0- ABSTRACT. THE FEATURES WERE STUDIED OF THE
DISPERSION RULE FOR LGONG WAVE OSCILLATION DUE TO THE CRYSTAL'S LACK OF A
CENTER OF INVERSION. A VARIATION OF THE MECH. MODEL DISCUSSED EARLIER
(H, HAHN AND BIEM, 1963} WAS STUDIED. THE N FOR SUCH CRYSTALS WAS ALSO
'STUDIED. FACTILITY: KHAR'KOV. GOSUNIV., KHARKOV, USSR.
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MANDEL'BERG, S. L., SEMENOV, S. YE., and BCGACHEK, YU. L., Institute of Elec-
tric Welding imeni Ye. 0. Paton, Kiev

"Increasing the Impact Strength of Gas Pipe Weld Metal®
Moscow, Stroitel’stvo Truboprovedov, No 7, Jul 71, pp 23-26

Abstract: The article describes work rerformed at the Institute of Electric
Welding imeni Ye. O. Paton to estimate the impact strengtn level of the weld
metal of gas pipes and to determine ways of increasing it. Tests of expanded
1701s steel pipes showed that the imgact strength of the welds at -40° C was
considerably less than for hot-straightened or thermally strengthened pipes.
Low impact strength values are observed at -40 and -60° C right after weld-
ing. Expansion causes cold deformation of the metal, which produces an
additional reduction in the impact strength of the weids. To increase the
impact strength of the metal of the deformed welds, a more homogeneous struc-
ture with refined grains must be obtained. For expanded 17GlS steel pipes
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%NIZJ.G‘ZL'BERG, S. L., et al., Stroitel'stvo Truboprovodov, No 7, Jul 71, pp

this can be done by using a special electrode wire alloyed with molybdenum
and nickel (Sv-10NM or Sv-08KhNZM wire) in conjunction with a hiph-silica
flux, as well as by postheating under normalination or iempeT quenching con-
ditions.
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SIRCTA, I. M. and BOGAChENKO, A. Ye

v"Band—Pess Filters for Relay Protection Devicesw

Probl. tekhn. electrodinamiki. Resp, mezhved, sb, (Problems of Technical
Electrodynamics, Republic Interdepartmental Collection) No 37, 1972, pp 40 - 50
(from RZh-Avtomatika Telemechanika 1 Vychislitel'naya Tekhnika, No 3, Mar 73,
Abstract No 3 A344 by the suthors)

Translation: The circuits considered are two-unit L-shaped,IC voltage and current
frequency filters, On the basis of quadripole thsory, those relationshins of the

elements are found which will best tune out interference snd yield the necessary
output power from the filters for a voltage and current at 100 Hz, The parameters
of filter elements which wiil satisfy the reguirements of relay protection are
selected, Seven i1lustrations, one table,
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TITLE--ESSENCE OF THE PATHOLOGICAL PRDCESS IN CASES OF EPICTNDYLITIS OF
i THE HUMERUS -U-
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212 024 UNCLASSIFIED PROCESSING DATE~-QADED 74
‘CIRC ACCESSION NO--AP0O140640
ABSTRACT/EXTRACT—-{U} GP-0- ABSTRACT. CLINICAL X RAY STUDIES Wi

OF 30 PATIENTS WITH EPICONDYLITIS AGED 26 YO 53 YR WITH JIFFEREN
- OF THE OISEASE. THESE STUDIES INDICATED THAT THE PATHULOGICAL PRO
"IN EIPICONDYLITIS OF THE HUMERUS IN THE INITIAL PHASE I3 PRIMARILY
LOCALIZED AT THE SITE OF TRANSITION OF TENDON INTO THE BONE TISSUE OF
THE EPICONDYLE. LATER, AS THE DIZEASE DEVELOPS, SPREAD AND PENETRATION
OF THE DEGENERATIVE DYSTROPHIC ALTERATIONS QCCURS WITH THE PRESENCE OF
ASEPTIC INFLAMMATION IN THE MUSCLE TENDONS AVYTACHED TO THE EPICONDYLE,
I[N THE PERIOSTEUM, BONY TISSUE: LIGAMENTS CONNECTED TO THE CAPSULE OF
THE ELBOW JOINT, AND IN THE NERVES WHICH INNERVATE THE COMPONENTS GF THE
ELBOW JOINT. WITH THE CLINICAL PROGRESSION OF THE OISEASE, DAMAGE TO
‘NERVE FIBERS CAUSES THE CHARACTERISTIC PAIN SYNDROME DETECTED UPON
EXAMINATION OF THE PATIENT. THE EPICONDYLE OF THE HUMERUS IS ONLY THE
POINT AT WHICH THE PAIN IS LOCALIZED BY PROJECTION. THE CHANGES
OCCURRING IN IT ARE A SECONDARY MANIFESTATION OF THE OISEASE.
THEREFORE, THE TERM EPICONDYLITIS OF THE HUMERUS DOES NOT REFLECT THE
ESSENCE OF THE DISEASE IN ALL ITS VARIEGATED CLINICAL MANIFESTATIONS.
"o LT WOULD BE MORE CORRECT TO CALL IT PERIARTHRITIS OF THE ARTICULATIQ
Cutrisl. FACILITY: KIEV INST. POSTGRAD. MED.; KIEV, USSR,
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ISAKOV, Yu. D., LYAPINSKIY, Yu. V., LYAPINSKTY,
, V. N,

gl 2 8
3

"Method of Transforming Time Shift Between Pulses"
Moscow, Izmeritel'nays tekhnika, No 3, 1972, pp 52-54

Abstract: The necessity occasionally arises, in sutomatic conirol
and computer engineering, to determine the time shift of one pulse
train relative to another or to transform it linéarly into pulse
widths., A device Tfor doing this is discussed in thig article, A
block diagram of the device is &iven and its operation explained,
together with a timing diagram. Some details of the method of its
testing are given. The device i. subject to two types of error:
one, in determining the the moment of passage of zero value of the
sinusoidal signal; two, in the magnitude of the insensitivity zone.
Advice in the reduction of these errors is provided. The instru-
ment can be used in the mass production of functional elements.
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"Weight Spaces with Various Weights with Respect to Various Varisbles"
Teoremy Viozheniya i Ikh Prilozheniya [ Imbedding Tneorems and Taeir ‘Applications--
Collection of Works], Moscow, Nauka Press, 1970, pp 23-34, (Translated rrom Refer-
ativnyy Zhurnal Yatematika, No 8, 1970, Abstract Ho 8E%R, by the author).

Translation: A functional apace with different velights for dirfferent direc-
tions is studied. The direct and inverse theorems of traces for one quedrant are

proven.
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ARKHANGEL'SKAYA, A. A., BOGACHEV, I, N., LITVINGV, V. S., and PANTSYREVA,

S 2 ..’.-

Ye, G., Ural Polytechnic THSEtitute imeni S. M. Kirov

“Phase Transformations in Nickel-Aluminum Alloys With Cesium Chloride
Lattice"

Sverdlovsk, Fizika Metallov i HMetallovedeniye, Vol 34, No 2, Aug 72, pp
541-546

Abstract: A study was made by metallographic, dilatometric, and rcent-
genostructural methods of the effects of the degree of nickel supersaturation
on phase transformations during heating in substitutional d¥i-Al-base solid
solutions. The diffusionless transformation of a part of martensite into

the B-phase in alloys with 65 and 66 at? Ni is accompanied by a separation
of Ni,Al dispersion partlcles. At the same time, a reduction of the specific
volumé of martensite and B-phase takes place., The transformation in the
240-360 deg. temperature Lnterval results in intense hardening cof the alloy:
its microhardness increases up teo 900 kg/mm2. Analogcus effects are ob-
served for the 647 Ni-2% Co-34Z Al and 64% Ni-27 Fe- 347 Al ternary alleys

It is supposed that volumetric changes accompanying the formation of mar-
tensite and its transformation during heating must affect the properties

1/2
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ARKHANGEL'SKAYA, A. A., et al., Fizika Metallov i Metallovedeniye, Vol 34,
No 2, Aug 72, pp 541-546

of coatings, particularly during repeated heating and cooling, develop
microcracks in the protective coating, decay the heat-resistant oxide

film, and intensify the diffusion processes in the coating. Three figures,
one table, five bibliographic references.
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LITVINOV, V. S., BOGACHEV, I. N., ARKHANGEL 'SKAYA, A, A., PANTSYREVA, Ye. G.,

Ural Polytechnic Institute imeni Kirov
"Electron Microscope Investigation of Nickel-Aluminum Alloy Martensite"

Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 36, No 2, 1973,
Pp 388-393

[

Abstract: The structure of the alloy 64 at.% Ni + 36 at.% Al, in which
martensite conversion has occurred upon cooling from high temperatures
(1200°C) at rates preventing separation of excess nickel, is studied by
an electron-microscope method. It is shown that the martensite needles
consist of thin plates in twin orientation in relation to each other

with twinning planes in the set {101}. A B-phasc shear plan is suppgested,
leading to the formation of such a martensite structure.
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BOGACHEV, I..N., VEKSLER, Yu. G., SOROKIN, V. G., Sverdlovsk
e ———
"Influence of Supersonic Gas Streams on the Structure and Heat Resistance
of Metal Alloys"

Izvestiya Akademii Nauk SSSR, Metally, No 4, Jul-Aug 73, pp 139-143.

Abstract: The influence of a high-speed airstream on the heat resistance
of metal materials was studied on an installation allowing testing of erosion
resistance, short-term creep, strength and thermal fatigue over a broad range
of temperatures and airstream velocities. The dynamic interaction of mctals
and alloys with high-velocity gas streams at high temperatures has a signiti-
cant influence on the properties, composition and structure of thec metal sur- ¥
face due to the corrosive and erosive influence of the gas stream. The dis-
ruption of the stability of the material surface under dynamic loading condi-
tions leads to significant changes in the mechanical propertics in comparison
with standard tests: the creep resistance under thermal cycling, strength and
ductility all decrease. As the gas stream velocity and test temperature
increases, these effects also increase.

prediction of the durability and operational reliability of parts working
in contact with high velocity gas streams should be based on the results of
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determination of mechanical characteristics under conditions as close as
possible to usage conditions.
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KUDARnUSKAS, I, A., and KUBNET3QY, V. O., Ural Polytechnical

"Effect of Adsorption on Kinetics of the Excelectronic Emission"

Hoscow, Zhurnal Fizicheskoy Khimii, Vol 47, No 6, Jun 73, pp 1578-1579

Abstract: Exoemission of tin and zlpc subjected to deformation by tension
and rupture under vacuum {up to 2¢107° torr) was studied, The emission was
stimulated by ©{ mercury lamp, the rate of deformation was 4,2k.10~% sec—l.
The experiment was based on the cyclic increase of pressure in vacuua from

2~10"6 to 54107 b torr. After rupturing the tin samples at 5*19—4 torr sone
Increase in emission was observed, followed by a gradual decrease in the
enission intensity. When the vacuum was increased twofold, the enmission at
first decreased, then reached a maximum and decreased again, $Similar
phenomena were observed in the case of zinc, but decresses and increases were
of nuch high pagnitude. This behavior of emission is attributed to adsorp-
tion processes, Filling the vacuum chanmber with air to 5:10™% torr pressure
facilitated the adsorpiicn process and it was accompanied by an intensive
exoenission. If samples were held at this pressure for ~_ 1 min,, several
increases and decreases in the exoemission were observed, However, during
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mﬁghsigo:geiggfasg in pressure, the kineties of excenission was not influenced
oo e 0 'z?.nc but facilitated a more rapid decrease of the e ©
n for tin., This indicated the irreversible nature of the enissj zg_
ps

process,

2/2

1 b NS L 0 JE Tl ST B R S W 110 | 3 PURVL T TS N Ol F PR O DU PE BN ot - 4
RIS T U A WS TIPSt A TRl 4 Hi T R S TR A o e A T R T i e I Rl PR LA Py w3 p 5.
BT sl e o A B R e R 1 3 | I TRt e P R £ B e OB Pa it S PR 557

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002200410020-0"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R002200410020 0

syERpA B
R 1,4( I :

USSR UDC 669.14.018.2

BOGACHEV I N.
Kavitatsionnoye Razrusheniye i Kavitatsionnostovkiye Splavy (Cavitation
Failurc aud Cavitation-Resistant Alloys), Moscow, Metallurgiya, 1972,
192 pp

Translation of Introduction: One of the important problems of the modern
science of metals is increasing the service life of machine parts and
mechanisms. The solution of the problem is more complex each year owing to
the fact that for new machines, forced modes of operation, increased capaci-
ties, speeds, and operating temperatures are specified. Conditions of load-
ing are likewise complicated and impulse, vibration, and impact loads are

increased.

Failure of parts and assemblies in many cases starts at the surface layers.
Historically, contact failure during friction and wear, i.e., in metal-metal
contact, has been the first thing studied in the overall problem of strength.
As a result, various ideas have developed regarding the relationship of
structure and strength of ihe surface layer to the wear resistance of metal
parts,

1/6
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BOGACHEV, I. N., Kavitatsionnoye Razrusheniye i Kavitatsionnostoykiye Splavy,
Metallurgiya, 1972, 192 pp

The physical state of the surface, microgeometry, strength, and nature of
hardening under contact loading take on special significance under conditions
of contact loading. In essence, a new field of metal science is being creat-

ed in which surface layers are the topic of investigation.

The concept of contact and contact surface means the perception of large

loads localized in small volumes and characterized by frequency and dynamics
of their applicatien.

Contact surfaces can be different: contact of solids (friction and wear),
solid-liquid contact (cavitation, cavitation erosion), and solid-gas coatact
(gas erosion). The complication of contact loading can be associated with a
series of secondary phenomena including change of temperature, oxidation,
and the formation of electrical and other phenomena. In spite of the dif-
ferent forms of contacting media, in the kinetics and mechanism of metal

surface failure, much can be observed overall and, therefore, failure in
contact with one or another medium can be examined as the partial case of

contact strength.
2/6
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BOGACHEV, I. N., Kavitatsionroye Razrusheniye i Kavitatsionnostovkiye Splavy,
Metallurgiva, 1972, 192 pp

Information and data are presented in this book on the failure of metals
during the cavitation action of liquid (water) flow. This field is of sub-
stantial interest in hydraulic machine building (turbines, pumps) and other
branches of the national economy (screw shafts, engine casings, etc.).

Cavitation erosion removes metal as much as corrosion does; thus it can be
seen that much importance attaches to the problem of increasing cavitation
resistance in order to reduce large losses of metal and to increase the
gervice life of parts in hydraulic machine building.

Over the years the Problem Laboratory of Metal Science of the Ural Poly-
technic Institute imeni S. M. Kirov has developed general principles for
the selection of cavitation-resistant steels and the practical application
of these steels to the develcpment of new cavitation-resistant steels having
better properties than existing steels., As a result of research, a number
of high-strength steels have been proposed. This book presents the works

of personnel of the aforementioned laboratory, done under the author's
supervision.
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BOGACHEV, I. N., Kavitatsionnoye Razrusheniye i Kavitatsionnostovkiye Splavy,

Metallurgiya, 1972, 192 pp

In the study and development of Cr-Mn steels, L. S. Malinov, T. M. Maslakova,
R. I. Mints, and T. D. Eysmondt participated. L. S. Malinov, T. M. Maslakova,
B. A. Potekhin, N. V. Zvigintsev, and V. A. Strizhak were involvad in the
development of cast maraging steels. Undergraduate and grazduate students

of the Department of Heat Treatment and Metal Physics also took part in the
research.

V. P. Korobeynikov, L. I. Lepekhina, and T. M. Maslakova prepared the manu-
script for print,
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: EFFECT OF WARM_POLLING ON
44..28?.;3 AUSTENITIC STEEL

¥

:«n»npn 3\ <.H.c_ .mxmsc.‘_.._n.. V. Fu may, Ural Polytechnte
Institute 1oeng BN TrEs: wrMoscow,” Fizlka wetal c<.».@h@~:.m1~%o.<ann=rm.. Rus-
sian, Vol 34, Ng 3, 1962, submitted 8 October 1971, pp 1034-1041]

THE MECHANICAL PROPERTIES oF UNSTABLE CHROMIUM~

i, Bogache

ol

3

Hikhice:

Ui
A study uas wmade of the poasibility of increasing the wep ef &
tnechanical properties of unstable Q.noancansgm::nma austenf- i

tic steel by deforzation In the J00-500° C range. Along with £
an {ncrease in the strength properties, the warm rolling leads =i
to an {ncrease in the plastic properties of the steel wigh &
active development of martensitic conversion with deformaticn, B
This is connected with stabilization of the austenite with .z

tespget to phase transformations. Afrer varm rolling the
angunt of alpha~-phase in the tent process incrcases gradually
vith an Increase in the o

&
i
eRree of deformation which {nsurecs
rood plasticity of thene steels,

L it a4

¥

X ¥arm deformation {s videly used for screngthening austeniedc steel
L [1-3}. The a2jority of studies in this area

i gtecl. T this paper a s
L the temperature Tange of 300-550° on th
;. austenitic n_,_nos:_nTaaamgnae steel,

¢ wachanical properties of unstable
R Auw.s of the wistable austenitic 8

The level of the mechanical properties
tecls depends to o high degree on the in-
: tensity of development of the martensitic conversion during testing. Accord-
inply, 8 study s made of the cffect of the temperature and degree of prelinm-

Inacy deformation on the development of the martensitic y+¢en trans {ormations
vith subsequent deformation,

Experimntal Data and Procedure

ARV

A atudy is wade of the steel having di fferent stability of the
ite, the content of carbon and the co

austen-
ntent of the carbide-forming ale
¥ chrosiun (Table 1),
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Table 1

Type of wreel
0Fh26G15 ., L L L.
JokhleGrn o, L,

4iknlLes . L, L, L L,
60G? ., L L,
20Kh0GIO . . L L,

The steel was made in an {nduction furnace. After howogentzinyg anneal-
lng, the inrots weigning 8 kg wore forged Lnto bars which weny through the
austenl zing stage at 1,100° with subsequent cooling in water. The detormation
vas realized by rolling on a roll pass mill fn the 300-550° range. The heat-
ing of the specivens to the deformatlon temperature and heating them during
rolling took place in a salt bach. The billets 10 x 10 wm in cross section
were rolled, thes snecirens were made from them for mechanteal testing,

The effect of the tewperature and degrec of preliminary deformation on
the developmont of the y<e+a tranaformationn during eubsequent deformation

vas studied on a 29:810C10 steal wire, The deformation was raalizad by tviawt-
ing.

BEErE It TR EIITLY

FEl iyt 3w

Ltepen

i

The azount of a-phase formed during deformaticn was determined using
the Shteynberg-Zyuzin ballistic magnetometer. An armco iron sample was used i
as the standard. The effect of the alloying elements on the magnethc satura- h
tion of the {nvestigated steel was considered for the calculation. The relative I
€-phase content was estimated by varying the denslty Ap/p as a result of the
c+a transformation {4}. The mechanfcal properties vere determined uting

.

- sapecizens 3 rm in dlameter and with L. » 20 mm on tha IM-4R machine.
0

Results and Dlscussion of the Results

The acount of g-martensite formed {n the steel durdng plastic flow by B
torsion is fllustrated in Figure 1. For steel with 0.3 percent C  (J0Kh2G1Q !
and 3UKN16C10) an increase in the chrowdum content lcads to atabilization of £
the austenite with respect to y+o conversion during  deformation. Thus, af- ;
ter 15 percent deformatlon {n 30KhZGLO steel, 29 percent o-phase 18 forwmed: 5]
in JUKh16GlU steel, 1 percent. Torsion fracture of JOKh2610 steel with {ntense - 3
{formation of deformation martensite takes place at 17 perceat deformation; for iy
30kh16G10 steel in whitch the amount of a~phase gradually iacreaseu with an {n-
c¢rease in the depree of deformoetion Lt takes place at 40 parcent. ‘The we chan-

Lcal properticn of this steel after quenchiog and preliminary waim rolling
are presented in Table 2.

The increase in chrocium content in steel with 0.3 percent ¢ sopewhat
exceeds the yleld point of %.2 after quenching (from 41 to 46.2 kp/ma); the

ultimate strength Gy increases sharply {u this case: from %7.7 kg/mmd for

JOKh2G10 steel to 97.1 kg/mn? for 30Kh16C10 steol. The foruation of & large
amount of deformation wartensite in tha first steel during mechanical testiny

-y .
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I. N.. ZVICINTSEY, H. V., and FASLAKOVA, T. M., Ural Polytcchnie

BOGACHEV :
Tnstituie Tneny S. H. Kirov

“"Effect of Alloying on the Aging Process and Strengthening of Steel with 207
Nickel®

Sverdlovsk, Fizika Metallov 1 Metallovedeniyas, Vol 33, No 2; Feb 72, pp 362-358

Abstractt The effect of alloylng elements on the processes of eging and
8trengthening wes studied accexding to the change in hardness and a nunbaxr

of physical properties: +thermal exf and electrical resisiance, The alloys
studied were 1 120, R20i2, 12015, N20K10, N20Ki5, R20K10K5, N20¥10i45TYu,
N20TYu, and N20M3TYu. An aging temperature between 400 and 550° ¢ produced

the highest hardnesses and it vas Tound that Fe-Ni steels H20K10:5, L20Iyu,
H20M3TYu, and N20X1015TYu were much harder than steels H20, N2012, K20K10,
K20K15 and H20M5, which is explained for the most part by their content of
titanium and alusinum, On the other hand the harder steels had a lover thernal
enf, It was concluded thzt the processes of aging and strengthening of pre-
cipitation hardened Fe-iI steels vas dependent on the content of Hoy T3, Al
and Co although the effeci of these elenents differed for the indicated
Processes. Ancmalies in the temperature relationship of the physical pro-
perties, dependent on Co and Fo, are wezkened by T1 and Al. Four figures; 1
t?ble, 1% bibliographic referencas,
1/1

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002200410020-0"



- S—— P p—
* T e e

"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002200410020-0

vccr e TN AL ST

—gx.n;
T .

USSR UDC 669,295

BOGACHEV, I. N., DAVYDOV, V, N, and KOROBEYNIKOV, V. P,
ol iceoy
"Removal of Scale From the Surface of Titanium Alloys Using Cavitation
Treatment"

Moscow, Tsvetnyye metally, No 1, Jan 72, pp 77-78

Abstract: Described is a feasibility study on the use of ultrasonic cavita-
tion treatment of the surface of titanium alloy sheets for either partial
or complete removal of scale exclusive of the shortcomings of other methods,
It is shown that preliminary loosening-up of the difficult~to-remove scale
from titanium alloys by ultrasonic cavitation treatment in water reduces the
-subsequent pickling time 30 to 40 times?which‘significantly reduces the
degree of hydrogenation of alloys in the process of pickling and thus improves
the surface quality of the sheet material, without affecting its basic
mechanical properties, The experimental materials were VI6s and VTi4 hot-
rolled titanium stock, A diagram of the experimental ultrasonic unit for the
cavitation treatment of the surface of sheet metal specimens is shown, The
subsequent chemical plckling was performed in an aqueous solution of 15%
stoq and 2% NH,F at 20°C, The specimens were rinsed in running water for
15-20 sec. (1 illustracion; 3 bibliographic references).
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ilkeleomeasendly ¢ 2014 KOROBEYNIKOV, V., P., Ural Polvtechnic Tn-

stitute imeni 3. i, Kirov, Svcrdlovsk

"Intensity Dependence of (ovritztion Erosion in Liguid Oxyge
on Statizs Pregsure®

Moscow, Akusticheskiy Zhurnal, Vol 17, ¥o 4, 1971, op 533 —539

Abstract * A method and +he inssallation Tor experimentnl inves-
tigation of the cavitation erosion of materizls in licuid oxvrmen
are described. The dependence of the eroulon activity of =cous-
tic cavitation in liouid oxvgen ( 2% 77.2 %K = b0111n* temneratu-—
re of nitrogen used in the capacity of a cooling azent ~t otmo-
gpheric pressure ) on static Dressure and ulirasound frecuency
15 and 35 kHz ) were 1nveqt1~nted The investi~ation resulis
are discussed by reference to dJaDT‘ﬂ“ showing the cavitation
erosion, the naximum erosion denth of alumfnum gpecimens, ond
the average diameter of the erosion zone as functions o< stztic
pressure ard photozraphies of sluminum specimens eroded in oxy -
gen. The resulis dcemonstrate that the crooion nctivﬁtf ox _~cous-
tic cavitation in liguefied gases by consiz
feeded into the transducer can be increased by ﬁ:n" 'l:e° Jy in-
crease of static nressure. The erosion activity of cavitation
decreases with increzs ing ultrasound frequency. Five illusir.,
%l biblio. refs.
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BOGACHEV, I, H., POTEKIIIN, B, A., MASLAKOVA, T. M.
i e e
"Plasticity of Cast ilartensite-Aging Cavitation-Resistant Stainless Steels"

Povysh. konstruktivn. prochnosti staley i splavov. ¥o 2 —— V sb. (Improving
the Structural Strenpth of Steels and Alloys. No 2 —— collection of works) ,
Moscow, 1970, pp 54~57 (from RiZh-etallurgiva, Mo 4, Apr 71, Abstract No
41626)

Translation: The mechanical properties and cavitation resistance of steel
with 12-13% Cr, 7-9.6% Ni, 0.02-0.05% C, Al, Ti,and Mo and also the presence of

chemical inhomogencities of the ingot were investizated, The results of the
experiment permitted recommendation of these steels for use in shipbuilding,
home congtruction and hydraulle turbine construction.
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BOGACHEV, I. iH., HALINOV, L. S., EYSMONDT, T. D.

e UL O U |
"Role of Martensitic Conversion During Deformation in Work Hardening Unstable
Austenitic Steels"

Povysh. konstruktivn., prochnosti stalev i splavov. No 1 -= V sbh. (Improving
the Structural Strenpth of Steels and Alloys. Yo ! — collection of WOIrks),
Moscow, 1970, pp 126-129 (from R7h-Metallurgiya, No 4, Apr 71, Abstract Ho 41653

Translation: During deformation of unstable austenitic steel, martensitic
conversion which hardens the steel still further takes place. The effect of
plastic flow at various temperatures on the mechanical properties of OKh13AGS
and 30Kh10Gl0 steels was investigated. The expediency of using a number of
successive deformations with intermediate heating to improve the properties
of the steel was demonstrated,
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D'YAKOVA, M. A,, I » BEZRUKOVA, A. K., and SELITSKAYA, S. I.,
Ural Polytechnical Institute

"Phase Conversions of Titanium Alloys at Low Temperatures"

Moscow, Metallovedeniye i Termicheskaya Obrabotka Metallov, No 10, 1970,
pp 36-38

Abstract: A study was made of the decomposition of the unstable 8-solid
solution of titanium alloys during cooling and plastic deformation at
low temperatures. Two alloys were studied: one with 3.7% Al, 7.5%Z Mo
(alloy A) with a temperature of beginning of martensite conversion of
+50°C, and the other with a high content of the transitional elements
(alloy B) with a temperature of beginning of martensite conversion of
below -196°C. Exposure to cold increases the strength properties of
beth types of alloys. Plastic deformation at low temperatures results
in the formation of deformation martensite and increases the yield point
and ultimate strength.
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SOGAGHEN oL~ Ny mand EYSHONDT, T. D., Ural Polytechnical Institute imeni
S. M. Kirov

"Effect of Chromium on Phase Transformations and Strengthening of Type G13
and 30G10 Steels"

Sverdlovsk, Fizika Metaliov 1 Metallovedeniye, Vol 30, No 6, Dec 70, pp 1213-
1220

ing during plastic ] i lloys (G13 and JOG10) which
form both alpha- and epsilon~martensite. The steels were melted in an in-
duction furnace and poured as blanks welghing 8 kg which were homogenized
at 1200° C for 10 hours. After heat treating, the blanks were forged into
rods which were austenitized at 1100° ¢ (G13) and 1150° ¢ (30G10) with
subsequent water cooling., It was found that adding up to 16% Cr to 30G10
carbon steel significantly reduces the alpha~Mg point and degree of gamma-
alpha transformation during cooling. Tnerzazsed Cr content lowers the
epsilon-M; point and degree of gamma-epsilon transformation for both types
of alloys. Vith a Cr content up to 16% in the 30G10 unsatable austenitic
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BOGACHEV, I. N., and EYSMONDT, T, D., Fizika Metallov i Metallovedeniye,
Vo1 30, No 6, Dec 70, pp 1213-1220

steel, the resistance of austenite to formation of alpha-martensite is
increased under deformation. Stability of austenite to formation of
epsilon-martensite varies in a more complex relationship. An increase in
Cr content to 16% in steel G13, the structure of which is epsilon -+alphat
gamma in the hardened state, leads to a lowering of the intensity of alpha-
martensite formation and the intensity of the epsilon-phase under plastic
deformation. In the investigated steels a transformation develops under
deformation by the system gamma+epsilon*alpha. The increase in Cr content
affects development of each of these types of transformaticns and, conse-
quently, affects the ratio of phases formed as a result of plastic deforma-

tion.
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POGACHEV, I. N., VEKSLER, YU, G., and SOROKIN, V. G., Sverclovsk

B e ST
"Study of Temporary Creep of Alloy OT-Y in High-Speed Air Flows in the Presence
of Aerodynamic Oscillations® .

Moscow, Izvestiya Akademii Nauk SSSR -- Metally, No 5, 1970, pp 137~1k2

Abstract: This article contains g description of a device and a procedure for

nining the mechanical Properties and erosion resistance of metallic mater-
ials in high-speed air flows, The role of the vibrations occurring in the sam-
ples under various test conditions is also analyzed.

The proposed procedura was used to estimate the properties of materialg
oporating in contact with a high-sgeed gas or air flow, in particular, for mat-
erials subject to aerodynamic heating. Under these conditions, the materials
are subject not only to static but also to variable st
aerodynamic forces whose role i
studied. The variable stresses from the aerodynamic forces have a random nature
and constitute g complicated cemplex with different frequency and ampliture
which can vary within broag limits depending on the test conditions and the
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IR

broperties of the material., O07-L titanium alloy was used as the test materizl,
and the tests were run in stationary air (¥ = 0) and in = high~speed air {low
at M= 0.9k, 1.3, and i.6. The investigated temperature range was h75~60030‘
The angle of attack was varied from 15 to 90°. 4 constant load of § kg/rm”

Was used in all cases. The oscillation frequency of the sample under all the
test conditions in the high-speed air flow was within the limits of 2,3C0-2,600
per second. In the investigated temperature range all the creep curves for the
high-speed air flow go higher than in the stationary zir environment. The
creep rate in the steady state stage in the air flow is higher in all cases,
and its increase is sharper when the temperature is raised. The time before
rupture is reduced sharply, and earlier occurrence of both the steady creep
stage and the third creep stage is observed, The strain to rupture was reduced
by approximately 3-4 times. Metallographic investigations showed that the dev-
elopment of rupture begins by the formation of erosion pitting basically along
the grain boundaries, which with time form microcracks and pores. Final rup-
ture occurs by selective rupture of the individual microvolumes of the alloy.
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tistical study of the random stresses caused by aerody-
namic osciiletions of the

a i
the camples under various test conditions are presented,

and same laws of variation of the characteristics of the distribution zs a
function of the flow wvelocity, angle of atback, and temperature are revealed.
It is pointed out that the effect of vibrations on the behavior of CT-h alloy
during creep is less significant than the corrosion-erosion effect of the high-
speed air flow on the surface of the material.

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002200410020-0"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002200410020-0

Rk ERS e s SR B B ] R M B U R AR I B S iR

= 4 O R b e & Y I B

USSR UDC 620,193.5

BQGACHEV, I, M., VEKSIER, YU. G., and SOROKIN, V. G., Ural Polytechnical
Institute imeni S. 4. Kirov

"Interrelation Between Oxidavion and Creep of Nickel, Cobalt znd
Iron"

Moscow, Zasnchita lMetallcv, Vol 7, No 1, Jan-Feb 71, pp 28-31

Abstract: The authors studied the snort-term creep of nickel,
cobalt,and Armco iron in different envircnments (vecuum, air,
high-speed airstream) at 650° It was found that snort-term
creep cnarzcteristics depend significantly on the environment,
the effect of wnich differs for tne metals studiec., - Uxidation
processes may increase or decrease creep resistance. The creep
resistance of nickel is higher in &ir than in vacuum, tnat of
iron much lower, while cobalt takes an intermediate position.
The creep resistance ol the metals, especially iron, is lower in
high-speed airstreams tnan in a vecuum or a stationary &ir en-

vironment.
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SOROKIN, V. G., BOGACHEV, I. N., VEKSLER, YU. G., LESNIKOV, V. P. and
meov M. A, S

"Short-Time Creep of Nickel in a High-Velocity Air Stream"
Moscow, Metallovedeniye i termicheskaya obrabotka metailov, No 3, 1970, pp 2-5

Abstract: Short-time creep of nickel in a vacuum, in a medium at rest, and in a
high-speed air stream (M = 1.6) was experimentally investigated at 700-800°C under
a stress of 2-k kg/mm?. Experiments were conducted on samples made of technically
pure NP-I nickel in an aerodynamic wind tunnel intended for investigating tensile
strength, short-time creep, and erosion resistance metals and alloys, at high
temperatures and at air stream velocities up to Mach 4. The magnitude of deforma-
tion and time were cournted from the time of sample heating up to a given tempera-
ture.. The heating time was 3045 sec. The results show that at T700-800°C the
creep resistance of techunically pure nickel in air is higher then in vacuum. In
a high-velocity air stream the creep increases sharply as a result of the corrosion-
erosion effect of the air stream. 2 figures, 1 table, 7 references.
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 MANDEL'BERG, Se L., SEMENOV, S. YE., and BOGACHEK, YU. L., Institute of Elec-
~_tric Welding imeni Ye. 0. paton,” Kiev s -"'“L“’f" -

‘"Increasing the Impact Strength of Gas Pipe Weld Metal"

 Moscow, Stroitellstvo Truboprovodov, No 7, Jul 71, pp 23-26

Abstract: The article describes work performed at the Institute of Electric
Welding imeni Ye. O. Paton to estimate the impact strength level of the weld
metal of gas pipes and to determine ways of increasing it. Tests of expanded
17G1s steel pipes showed that the impact strength of the welds at -40° C was
_eonsidersbly less than for hot-straightened or thertnally strengthened nipes.
Low impact strength values are observed at -4 and -60° C right after weld-
ing. - Expansion causes cold deformation of the metal, which produces an
additional reduction in the impact strength of the welds, To increase the
Aimpact strength of. the metal of the deformed welds, a rore homogeneous struc-
_ture with refined grains must be obtained.. For expanded 17015 steel pipes

Y
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SIROTA, I. M. and BOGACHENKO, A, Ye

"Bmxd«—f;asé Filtezfs for Reley Protéction Devices"

' Pro wed, Problems of Technical
. tekhn, electrodinamiki, Resp. mezhved, sb, ( )
gill'::%rodynamica Republic Interdepartmental Collection) No 37, 1972, l{;p ‘4'23 50
(from RZh-Avtomatika Telemechanika i Vychislitel'naya Tekhnika, No 3, Mex 73,
‘Abstract No 3 A344 by the guthors) .

Translation: The clrcults considered are tuo-lﬂit,L-szzped,Lclzzizziﬁi:do;uﬁzm

) 3 53 dripole theory, ‘those re T )
frequency filters, On the basis of quadx ’ tion O O ey

! jnterference and yiel e ne
elements sre found which will best tune out i R o
ilte ‘and. current st 120 Hz, The param

ut power from the filters for a volt;ge an 4
'2gtgilt2r elements which will satisfy the requirements of relay protection are
selected, - Seven illustrations, pnc table,
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ARRHANGEL'SKAYA, A. A., BOGACHEV, I. N., LITVINOV, V. S., and PANTSYREVA,
Ye. G., Ural Polytechnic Tnstitute imeni S. M. Kirov

"Phase Transformations in Nickel-Aluminum Alloys With Cesium Chloride

Sverdlovsk, Fizika Metallov i Metallovedeniyé, Vol 34, No 2, Aug 72, pp
541-546 B :

Abstract: A study was made by metallographic, dilatometric, and roent-
genostructural methods of the effects of the degree of nickel supersaturation
on phase transformations during heating in substitvtional Hi-Al-base solid
solutions. The diffusionless transformation of a part of martensite into

the B-phase in alloys with 65 and 66 .at% Ni is accompanied by a separation

of Ni.Al dispersion particles, At the same time, a reduction of the specific
volume of martensite and B-phase takes place, The transformation in the
240~360 deg. temperature interval results in intense hardening of the alloy:
its microhardness increases up to 900 kg/mmz.#'Analogous effects are ob-
served for the 6§47 Ni-~2% Co-34% Al and 642 Ni-27 Fe- 34% Al tarnary alloys,
It i3 supposed that volumetric changes accompanrying the formation of mar-
tengite and 1its transformation during heating must affect the properties

1/2 .
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- prTvINov, V- S:o BOGACHEY, L. N: ARKHMGEIQ}S&AYA, A, A., PANTSYREVA, ye. G.1
Ural Polytechnic Institute imeni Voo .
tion of NickélfAluminum A

- ‘mElectron Microscope Investiga 110y Martensite”

Sverdlovsk, Fiziks Metallov i Metallovedeniye, yvol 36, No 2, 1973,
PP 388-393 : '
Abstract: The structur® of the alloy 64 at.% Ni * 76 at.% Al 3n which
.martensite conversion has occurred. upon cooling from
(1200°C) 3t rates preventing separation of excess nickel,
an electron—microscope method. It is shown that the martensi
consist of thin plates 1D twi jon in relation to each otheT
with'twinning'planes in the set-{101}.- A’ g-phase shear plan is suggested,
structure;

jcading 10 the formation of such 2 martensite
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BOGACHEV. I. N., VEKSLER, Yu. G., SOROKINQ'VJ'G:, Sverdlovsk
wInFluence of Supersonic Gas Streams on the Structure and Heat Resistance
of Metal Alloys" : : o

Izvestiya Akademii Nauk SSSR, Metally, No 4, Jul-Aug 73, PP 139-143.

Abstract: The influence of a high-speed sirstream on the heat resistance

of metal materials was studied on an installation allowing testing of erosion
resistance, short-term Creep, strength and thermal fatigue over a proad range
of temperatures and airstrecam velocities.: The dynamic interaction of metals

and alloys with high-velocity gas streams at: high temperatures has a signifi-

cant influence on the properties, composition and structure of the metal sur-
face due to the corrosive and erosive influence of the gas stream. The dis-
ruption of the stability of the material surface under dynamic loading condi-
tions leads to significant changes in the mechanical properties in comparison
with standard tests: the creep resistance under thermal cycling, strength and
ductility all decrease. As the gas stream velocity and test temperature
sncreases, these effects also increase. «

. Prediction of the durability and operational reliability of parts working
in contact with high velocity gas streams should be based on the results of
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BOGACHEY, I. N., KUDARAUSKAS, I. A., and KUENETSOV, V. 0., Ural Polytechnical
I'nsfcitute imeni C. M. Kirov, Svexslovsk T ,

“Efféét bf Adsorption on Kinetics of the Bxoelectronic Emission”

Moscow, Zhurnal Fizicheskoy Khimii, Vql 47, No 6, Jun 73, pp 1578-1579

Abstract: Exoemission of tin - and mipe subjected to deformation by tension
and ruplture under-vacuun (up to 2¢107 torrg was studied., The emission was 1
stimilated by ¢{ mercury lamp, the rate of deformation was L,24+10-% sec™™,
The experiment was based on the cyclic increase of pressure in vacuum from

2.1070 o 5-10’4 torr. After rupturing the tin samples at 5-19’4 torr sone
increase in emission was observed, followed by a gradual decrease in the
emission intensity. When the vacuum vwas increased twofold, the emission at
first decreased, then reached a maximum and. decreased again, S8imilar
phenomena were observed in the case of - zine, but decreasss and increases were
of nuch high magnitude, This behavior of emission is attribuﬁed to adsorp-

. tion processes, Filling the vacuun chamber with air to 541077 torr pressure
. facilitated the adsorption process and it was accompanied by an intersive
excenission., If samples were held at this pressure for s, 1 min,, several
increases and decreases in the excemisslion were observed, However, durlng

1/2
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pp 1578-1579 H
;the second increase in pressure, the kinetles of exoemission was not influenced

‘much in the case of zinc but facilitated a nore rapld decrease of the exo-
‘emission for tin, This indicated the iyreversible nature of the emission

process.
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Ravitatsionnoye Razrusheniye i Kavitatsiomiostoykiye Splavy (Cavitation
Failure and Cavitation—Resistant Alloys), HoscoW, Metallurgiyas 1972,

192 pP

Pranslation of Introduction: One of the jmportant problems of the modern

gcience of metals is increasing the service life of machine parts and

. mechanisms. The colution of the problem is more complex ed i

the fact that for nevw machines,,forced modes: of operation, increased capaci-
ties, speeds, and operating temperatures are specified. Conditions of ioad-
ing are 1ikewlse complicat‘ed and impulse, yibration, and ampact loads are

jncreased. .
_failure of parts and assemblies in many CcEEes gtarts at the surface layers.

,Historically, contact failure during friction and wear, 1.€e» in metal-metal
) e first thing gtudied in the overall problemn of strength.

as a result, various {deas have deve ;

loped regarding. che relationship of
gtructure and strength of the qurface leyer t0 the weat r;enistance of metal
A parts. : . ‘ :
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Metallurgiya, 1972, 192 pp
e surface, microgeometry, strength, and nature of

ake on special significance under conditions
field of metal science is being creat-

¢ of investigation..

The physical state of th
hardening under contact loading t
of contact loading. In essencey a new
ed in which surface layers are the topi

contact surface means the perception of large

The concept of contact and ‘
chataéteritedvby frequency and dynamics

' joads localized in gmall volumes: and
of their application.

act of solids (friction and wear),

t surfaces can be different: cont
gas contact

cavitation erosion), and solid-
tact loading can be associated with a

Contac
‘solid-~liquid contact (cavitation,

(gas erosion). The complication of con
series of secondary phenomena including: change of temperature, ocxidation,

and the formation of electrical and othertphenomena.' In spite of the dif-

ferent forms of contacting media, in the kinetics and mechanism of metal

“surface failure, much can be observedjoverall and, therefore, failure in
contact with one ©OF another medium can be examined as the partial case of

contact strength.
2/6
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Information and data are presented in this book on the failure of metals
during the cavitation action of liquid-(water) fivwr. This field is of sub-
stantial interest in hydraulic machine building (turbines, pumps) and other

branches of the national economy (screw shafts, engine casings, etc.).
Cavitation erosion removes metal as much as corrosion does; thus it can be
he: problem of jncreasing cavitation

seen that much importance attaches to t
resistance in order to reduce large logses 0% metal and to increase the

service life of parts in hydraulic machine building.

Over the years the Problem Laboratory of Metal Science of the Ural Poly-—
technic Institute jmeni §. M. Kirov has developed general principles for

the selection of cavitation-resistant steels and the practical application
of these steels to the development of new cavitation-resistant steels having
better properties than existing steels. -As a result of research, a number
of._high-strength steels have been proposed. This book presents the works

of personnel of the aforementioned laboratory, done under the author's

supervision.
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In the study and development of Cr-Mn steels, L. 5. Malinov, T. M. Maslakova,
R. I. Mints, and T. D. Eysmondt participated. L. S. Malinov, T. M. Maslakcva,
B. A. Potekhin, N. V. Zvigintsev,. and V. A. Strizhek were involved in the
development of cast maraging-steels.i.Uﬁdergraduate and graduate students

of the Department of Heat Treatment and. Metal Physics also took part in the
‘research. ST fo Lk ‘

R'A P. Korobeynikov, L. I. Lepekhina,fand_T; M. Maslakova prepared the manu-
‘gcript for print. o ot C

~Table of Contents:
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V.w». EFFECT OF WARM_ROLLING ON THE MECHANICAL PROPERTIES OF UNSTABLE CHHROMIUM-
MANGANESE - AUSTERITIC STEEL . -

{Article by f, Uo,nn.n.h._n«. T Y. Fygmondt, v, Fu g.n. Ural Polytechalic
Institute ioeal 5. M. YeHoscow, FizikKa merallov {"wotallovedeniyo, Rus-

sian, VYol 34, No 5, 1962, submitted 8 October 1971, pp 1034-1041]

_ A study was pade of the possibility of increaging the sec of
swchanical properties of unstsble chromium-mangancge avsteni-
tic steel by deformution in the 300-500° C range.  Along wich
an increass in the streagth properties, the warm rolling loads
to an incrzase in the plastic propertics of the Bnteal with

active development of martensitic conversion with ceformation.

B . 4his i  conpected with stabilization -of the. austenite vith

: . reapget. to'phase tranélormations.. After warn roliing the

© . amount of alpha-phase in- the test process frncroases. gradually

~with-an. increase in the degree of deformation which. insures

-« .good plasticity of these oteela. . .. .. SR

s ‘Wara deformation is widely used for strengthening austenitic steel

270 {1-3). The majority of ‘studies in this arvea have been made on chromluc-nickel
%\ greel. In this paper a study hes been made of the effect of warm rolling in
O the tewperature range ©f -300-550° on the ‘mechanical propecties of unstable

"o austeniti€ chromlus-mangancse steel. The 1evel of the mechanical properties

(o, 8} -of the unstable austenitic steels depends to a high degree on the in-

tensity of development of the martengitic conversion durlag testing. Accord-
infly, 8 study fa oade of the effect of tha tcmperaturs and degres of prelim
fnavy deformation on the d=velopment of the martensitic y+c=a trang fornmations

-t with subsequent deformation.

©, Experimental Data and Procedure

I A study is usde of the steel having At fferent stability of the austen-
ite, the content of carbon and the content of the carbide-forming element --

chromiun (Table 1).
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nf and. electrical reglstance, The alleys

studieq HeTo t 120, mogup, k205, N20i10, 20Kt 5, r2oiqons, R20K10i45T7y,

0TYu, ang R203TY0,

An aging temperatyrg ‘bet

"een 400 and 5500 o rroduceq

the hignest hardnesseg and it yag found that Fe-}v’i steels I-’ZOMOMS, i20Tyy,

Hzo:myu, and R20110157vy, Here mueh harder than steely 2o, k2012, X20x10,
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d

aluzinym,
It uas concluded that the Processesg gf
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"'no‘cACuxvl I. N., DAVYDOV, V. N. and KOROBEYNIKOV, V. P.
* "Removal of Scale From the Surface of Titanium Alloys Using Cavitation
Treatment" ' S ; : .

. Moscow, Tsvetnyye metally, No 1, Jan 72, pp.77-78

Abstract: Described is a feasibility study on the use of ultrasonic cavita-
tion treatment of the surface of titanium alloy sheets for either partial

or complete removal of scale exclusive of the shortcomings of other methods.
It is shown that preliminary loosening-up of the difficult-to-remove scale
from titanium alleys by ultrasonic cavitation treatment in water reduces the
subsequent pickling time 30 to 40 times#uhich'significantly reduces the
degree of hydrogenation of alloys in the process of pickling and thus improves
the surface quality of the sheet material, without affecting its basic
mechanical properties. The experimental materials were VI6s and VT14 hot-
rolled titanium stock, A diagram of the experimental ultrasonic unit for the
cavitation treatment of the surface of sheet metal specimens is shown. The
subsequent chemical pickling was performed in.an aqueous solution of 157
H,50, and 2Z NH,F at 20°C, The specimens were rinsed in running water for

15-20 sec, (1 illustration; 3 bibliographic references).
/1 : o
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nIntensity Dependence of Cavitation Brosion in Liquid Oxygen

on Static Pressure”

Mosgcow, Alkusticheskly Zhurnal,

Abstract * A method and the installation for experimental inves-
tigation of the cavitationverosio
are described. “ne dependence of
tie cavitation in liguid OXYEEL
re of nitrogen used in the capa

gpheric pressure ) on static pregsure and ultrasound freauency
iz ) were investigated. Tpe investigation resulis
are aiscunsed by reference to diagremns showing the cavitation
erogion, the mazinamn erosion depth of aluminum gpecincns, 2ad
+the average dismeter of thc'erosion'zone ng Funchions of static

("15 and 35

pressure and ?hotographies of sluminum gpecimens eroded in oOXy-
‘gen. TIhe resulis gemonstrate +hat the erosion aotivity of ncous-
tic cavitation in liquefied gases 0y constant clectric povwer

seeded into the transducer can be
opease of stablc pressure. The -er
decreascs yrith jnereasing wltraso

14 hihlio. reiS.
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BOGACHEV I. N., POTEKHIN, B. A., MASLAKOVA, T. M.

R

f“““
YPlas tic1ty of Cast Martensite-Aging Cavi tation—Res:Ls tant Stainless Steels"

Povysh. konstruktivn. prochnosti staley i snlavov. No 2 -~ V sb. (Improving
the Structural Strength of Steels and Alloys. HNo 2 =~ collection of works),
Moscow, 1970, pp 54-57 (from RZh-} Ietallurgiva, Mo 4, Apr 71, Abstract No

41626)

Translation: The mechanical properties and cavitation resistance of steel.
with 12-13% Cr, 7-9.6% Ni, 0.02-0.05% C, Al, Tiyand Mo and also the presence of
chemical inhomogeneities of the ingot were 1nves tigated, The results of the
experinent permitted recommendation of these steels for use in shipbuilding,
home construction,and hydraulic turbine - construction. '
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BOGACHEV, I. K., MALINOV, L. S., EYSMONDT, T. D.

i b ke s el s : ' B o :
"Role of yartensitic Conversion During Deformation in Work. Hardening Unstable
Austenitic Steels" : o ‘

Povysh. konstruktivn, prochnosti stalev i splavov. No 1L —— V sb. (Improving
the Structural Strength of Steels and Alloys. Mo 1 —- collection of works) ,

" ‘Moscow, 1970, pp 126-123 (from RZh-Metallurgiya, No 4, Apr 71, Abstract ¥o 41653

T Translation: During deformation of unstéble austenitié steel, martensitic
~ B ~conversion which hardens the'steel»still‘further takes place. The effect of
. plastic flow at yarious temperatures 0i the'mechanical,properties of OKh13AG8
:and 30Kh10G10 steels was {nvestigated. The expediencyvof using a number of
‘successive deformations with intermediate heating to improve the properties
- of the steel was demonstrated} e T
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ssR
D'YAROVA, M. Ay RQGACHEY s Badl » BEZRUKOVA, 4. K., 20d SELITSKAYA, S+ .
Ural Polytechnical Institute SRR R ! o :

"phase Conversions of Titanium Alloys at Low Témperaturea"

Moscow, Metallovedeniye { Termicheskaya Obrabotka Metallov, No 10, 1979,
PP 36-38 » R U

Abstract: A gtudy was made of the decomposition of the unstable
solution of titanium alloys during cooling ‘and: plastic deformation at
1ow temperatures. Two alloys were studied: one with 3.7% AL, 7.5% Mo
(alluy A) with a temperature of beginning -of‘martensite]'conversion of
+56°C, and the other with a high content of the transitional elements

(alloy B) with @ temperature of 'beginning::-dﬁ't_uarteneite}conversion of

below —196°Cs Exposure to cold increases the gtrength yro;:erciea of
poth. types of alloys. plastic deformation at low temperaturas results
in the formation of deformation marter_xsite and increases the yleld point

and ultimate strength.
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S.. M. Kirov .

i"Effect‘df Chromium on Phase Transformations and Strengthening of Type G13

" and 30G10 Steels"

SVerdlovsk,
1220

Abstract: A study was made of the effect of chromium (up to 167%) on the

martensite points, phase transformations, and stremgthen-
alloys

The steels were

phase composition,
ing during plastic
form both alpha- and epsilon-martensite.

deformation of unstable

duction furnace and poured as blanks welghing -8
After heat treating,

- rods which were austenitized at 1100°°C (613) and 1150°
It was found that adding up to 16% Cr to 30G10

at 1200° ¢ for 10 hours.

subsequent water cooling.

carbon steel significantly reduces the alpha-Mg point an
I{ncreased Cr:content
and degree of gamma—epailon':runsformation for both types
in the 30G10 unstable austenitic

alpha transformation during cooling.

epsilon-Mg point :
of alloys. With a Cr content up to 16%

1/z
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 BOGAGHEY, I. N., and EYSHONDT, 1. D., Fizika Metallov i Metallcvedeniye,
vo1730, N5 6 “Dec 70, pp 1213-1220 S o

steel, the resistance of austenite to formation of alpha-martensite is
increased under deformation. Stability of austenite to. formation of
epsilon—martensite varies in a mere conplex relationship. = An increase in
Cr content to 16% in steel G13, the structure of which is epsilon —talphat
gamma in the hardened state, leads to a lowering of the intensity of alpha-
martensite formation and the intensity of the epsilon-phase under plastic
deformation. In the investigated steels a transformation develops under
deformation by the system gamma+epailon+alpha.;fmhe increase in Cr content
‘affects development of each of these. types of transformations and, conse-

' quently, affects the ratio of phaaes:fotmed}gsgdiresult of plastic deforma-
tion. ) R T B T AR ;- .
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TSR
properties of the material. OT-L titanium alloy was used as the test material,
and the tests were run in stationary air (M = 0) and in & high~speed air flow
at M= 0.9k, 1.3, and 1.6. The investigated temperature range was h?S-éOOzc.
“The angle of attack was varied from 15 o 907. A constant load of 8 kg/mm
was used in all cases. The oscillation frequency of the sample under a1l the
test conditions in the high-speed air flow was within the limits of 2,300-2,6C0
per second. In the investigated temperature range all the creep curves for the
high-speed air flow go higher than in the stationary air environment. The
creep rabe in the stezdy state stage In the air flow is higher in all cases,
and its increase is oharper vhen the temperature is nraised. The time before
rupture is reduced sharply, and aarller dccwrrence af hoth the steady creep
stage and the third crecp sbage is obgorved. The stroain Lo rupbure was reducod
by approximately 3~} timesd. Metallographic investigationy chowed that the dev-
elopment. of rupture begins by the formation of erosion pibting basically along
the grain boundaries; which with time form microcracks and pores. Final rup-

. ture occurs by selective rupture of: the individual microvolumes of the alloy.

BOGACGHEY, I, M., et &l Tzvestiya Akademii Nauk 5853 - Metally, Yo 5, 1970,
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DO, Ly o a1, Izvestiya Akademii Nauk SSSi -- Hetally, No 5, 1970,
PP 137142 S Aaden .

Resulis of 4 statistical study of the random stresses caused hy aerody-
namic oscillations of the samples under various test conditions are presented,
and some laws of Variation of the characteristics of the distribubtion ag a
Tunction of the flow velocity, angle of-attack » and ‘temperature are revealed,
I is pointeqd out that the effect of vibrations on the behavior of Tl alloy
during creep is less significant than the-cbrrosion‘-erosion effect of the high-
speed air flow on the surface of' the material, -

. :3‘/’3
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- BQGAGHEYs.ZsM:s VEKSLER, YU. G., and SOROKIN, V. G., Ural Polytechnical
‘A-Institute~1meni S. M. Kirov P

.Vinﬁérrélation Between Oxidation and Creép of Nickel, Cobalt and
Iron" . . Lo ;

Moscow, Zashchita Metallov, Vol 7, Ho 1, Jan-Feb 71, PP 28-31

Abstract: The authors studied the snort-term creep of nickel,
cobalt,and Armco iron in dif%erent environmencs (vacuum, air,
high-speed sirstream) at 650°. It was found that snort-term
“creep characteriscics depend significantly on the environment,
the effect of wnich differs for tne . ‘nmetals studlec. - uxidation
processes may increase or decrease creep resistance. The creep
resistance of nickel is higher in zir than in vacuum, tnat of

. irom-much lower, while ccbalt takes an intermedlatve pc '
- The creep resistance of tihie metals, especially irom, is lower in
high~-speed airstreams than in & vacuum Or & stationary &ir en-

‘vironment.
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SOROKIN, V. G., BocACEEV, T, N., VEKSLER, vy, G., LESHIKOV, V. P. ang
FILIPPOV, 1, A, == R S

" "Short-Time Creep of Nickel in g High-Velciéity,.Aiertrgm"

- Moscow,. Metallovedeniye 1 termicheskaya obrabotia metallov, No 3, 1970, pp 2-5

Abstract; Short-time creep of nickel in 8. vacuum, in & medium at rest, and in g
high-speed air strean (M = 1.6) was”experimentally investigated at 700-800°C ynder
" & stress of 2.4 kg/nm2 + Experiments ¥were conducted ogp samples made of technically
- pure NP-T nickel in an aerodynamic wind tunne) intended. for invel;tigating tensile
strength, short-time treep, and erosion resistance retals and alloys, at high
temperatures ang at air streanm velocities up to Mach L. The magnitude of deforma-
tion and time vere counted from the time of sample heating up to glven tempera-
ture. The heeting time wag 3045 secy The results show tinat at 700-8009C the
© Creep resigtance of technical]y pure nickelfin &ir is higher than in vacuum, In
A high-velocity_ air stream the erecep increases sharply ag g result of the corrosion-
- €rosion effect of the aip stream, 2 figures, ). table, 7 references, 3
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ﬁgggégggg;gz,,x., VEKSLER, W. G., SEGAL', V. M., and SOROXTI, V. C., Ural

olytechnical Institute imeni S. M. Kirov,
"Mechanism of Deformation of MNickel Surface in High-Veldeity Air Streams"
Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 29, N> 6, Jun 70, pp 1210-121k

Abstract: & study is made of the fine structure of nickel tested or an asrodymamic
device at an air flow veloeity of 1.6 M in a broad ranze of temperatures and test-
-inz times. At low testing temperatures, e considerable increase in the & i
imperfections of the crystal lattice is observed, and grain crushing takes place
on the surface of the specimen. ' The structurs conisins & large quentity of
erosion pittings, and deformations, according to the shapz of the slip ‘race, occur
nomuniformly in the metal. Vith an inerease in the testing temperature, the
raterial hardens primarily because of intensive braaking dowm of grains, and with
&n increase in the time of dyramic recovery takes place widek ray lead to e
recovery of the deformed materisl. An inereased testing temperature 1s follow
by a high rate of recovery and by a recrystallization of ihe deformed Yaymyr,
‘qualitative model of the flow of the processes of nardening-recovery in the surface
"~ layers of nickel during its deformatiocn in a bigh-speed wir clrean ic presenied.
- The suthors thank R. 8. Shklyar for valuable discussion ¢f Lhe results of the work.
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“CIRC ACCESSION NO--AP0121537
~ABSTRACT/EXTRACT-—{U} GP-0— ABSTRACT. THE ANOMALIES WERE STUDIED DURING
7 THE ANTIFERROMAGMNETIC TRANSFORMATION INTO AUSTENITE FOR ALLOYS CONTG.

" 14-386PERCENT BY WT. MN. THE ALLOYS CONTG. LESS THAN 27PERCENT 3Y WT. MN
;. WERE SUBJECTED TO STABILIZING TREATMENT TO AVOID THE EFFECT OF THE
" EPSILON PHASE ON THE TEMP. DEPENDENCE. AS THE MN CONCN. DECREASESs THE
CUANOMAALIES IN THE NORMAL ELASTIC MODULUS, THE INTERNAL FRACTION, AND THe
i°  COEFF. OF LINEAR EXPANSION AT THE NEEL POINT INCREASE. THIS IS

. APPARENTLY RELATED 10 THE COMPLEX MAGNETIC STRUCTURE OF THE AUSTENITE:
.. THE SUPERPOSITION OF THE CLOSE RANGE FERROMAGNETEC INTERACTION ON THE
S LONG . RANGE ANTIFERROMAGNETIC ORDER. THIS IS CONFIRMED 8Y THE A4PPRUX,
COINCIDENCE IN THE CRIT. CUNCNS. FOR THE MN, AT WHICH FERROMAGNETIC
" INTERACTION BETWEEN THE MN ATOMS BECOMES POSSIBLE AND ANOMALIES IN ThE
PHYS. PROPERTIES DEVELUP. . FACILITY: URAL. POLITEKH. INST. 1IM.
KIRQVA, SVERDLOVSK,y USSR+ » S ‘ '
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BOGACHEV, I. M., et al., Izvestiys Akademii Mauk SSSR, Metally, No 2, Mar-
Apr 73, pp 164-169 A

inereasing angle of disorientation on micro-impact action is cha-
“racteristic For oustenitic Ni. A more gradual change of these va-
rameters is observed on zustenitic ¥n. The hsrdening and the re-
sistance to micro-impact loads of stable sustenitic alloys depend
on the degree of disorientation, the dimensions of substructural
components, and the kinetics of their change in the process of

deformation. Five figures, seven bibliographic references.
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USSR UDG:  621.396.6.045.75(088.8)

. BOGACHEX,.JasP. , BAZAITOV, V. T KUZNETSOV, N. V., LYUEDDOV, A. I.,
 MEXHAYLOV, N. A., NESTERENKO, Yu. F., PODOLISKAYA, T. ., FROLOVA, I. S.,
'KHVOSTOV, V. I. : T S

Wp Multileyersd Printed Circuit Boerd' .

USSR Author's Certificate o 265201,‘filéd 18 Mar 68, publisned 23 Jun 70
(from RZh-Radictekhnike, Fo 1, Jen T, Abstract No 1vash p)

Pranslation: A multilayered printed cireuit board is proposed in which
‘sections of foil which are 8 continuation: of printed conductors entering
holes .in the board are used &s leads from layer to layer. To cut down on
-the number of transitional connecting elements and to produce contacy
areas, the sbove-menticned leads are festened to the outer layer of the
p'rinted-,circuit board and used as -contact areas IOr unsoldering circuit

~ elements and wiring leads. ' DR HEE
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GAVRILOV, R. A., REPIN, V. V., ALEKHIN, M. I., BOGACHEV, H. M.
e . . ' Lo e
np pevice for Transport end Registration of Substrates and Masks"

USSR Author's Certificate No 268523, filed o7 May 68, published 1k Aug TO
* (from RZh-Radiotekhnika, No 6, Jun T1, Abstract No 6v2h3 P)

Translation: A device is proposed for trensport and registration of masks
and substrates for meking thin-film microcircuits. The device contains
substrate holders and mask holders which are connected to the drive mecha~
nism and Jocated on transporting dises. The holders are equipped with
centering mechanisms such as pins and sockets, and with heating and cooling
elements. - To simplify the design of the device and improve the quality
- of the microcircuits, the mask riclder is made in the form of & conical
. rectangular base with its ‘beveled: surfaces réestirig on ithe socket of the
transporting dise, whtch is equipped with: ring-loaded fingers. The Upper

fece of the:substrate holder regcs»gon'fst#t_iréhafyf‘suppqrts on the transport

dlsc socket . vhich is ‘also fivied x._ritt_;!s;p;-’i;;g-],qued fingers.
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Abstract: A study was nade of the frequency dependence of the stability co~
efficient of 2 cascade with a coumon emitter. The boundaries of the potential
inetability and the boundaries of the equivalent reactive purameter fields were
_determined for which the occurrence of parasitic oscillations is possible.
Recommendations are made with respect to selecting the circult parameters in-
suring stable operation of the oscillator. ‘An analysis of the potential in-
stabiliry of the transistor was performed for reactive external loads, the
 region of instability was. described for complex gransistor loads, and the equi-
valent cirvcult of a parasitic autooscillator was developed. . The expressions
_obtained permit determination of the stability coefficient, the boundaries of
the instability zonc and the condi;ions'of;its degeneration considering the
o gpurious coupling through the active und;pussive capacitancts of the collector
h S junction and the current cutoff. The prascnce of che last two factors leads
1/2 ’
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